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ADSORBENT, FILTER FOR SMOKING
PRODUCT WHICH IS PROVIDED WITH
SAID ADSORBENT, AND SMOKING
PRODUCT PROVIDED WITH SAID FILTER
FOR SMOKING PRODUCTS

CROSS REFERENCE TO RELATED
APPLICATIONS

This application 1s a Continuation of PCT International
Application No. PCT/JP2017/024391, filed on Jul. 3, 2017,
which 1s claiming priority of Japanese Patent Application
No. 2016-132512, filed on Jul. 4, 2016, all of which are
hereby expressly incorporated by reference 1nto the present
application.

BACKGROUND OF THE INVENTION

Field of the Invention

The present invention relates to an adsorbent, a filter for
a smoking article, which has said adsorbent, and a smoking
article having said filter for a smoking article.

Techniques are known for adding additives to cigarette
filters 1n order to filter out specific components contained 1n
mainstream smoke of tobacco.

For example, Japanese Examined Patent Publication No.
S46-12957 discloses adding an o1l or fat and a sorbitan
derivative to a filter raw material so as to absorb 3,4-
benzopyrene and the like contained 1in mainstream smoke.

Japanese Patent No. 3910175 discloses a cigarette filter
having at least three filter sections, with (A) a liquid fatty
acid ester or liquid fatty acid having a viscosity within a
specified range, (B) a glycol having a viscosity within a
specified range and (C) activated carbon, respectively, being
added to the filter sections. Japanese Patent No. 3910175
indicates that due to this configuration, components con-
tained 1n mainstream smoke of tobacco can be efliciently
filtered out.

SUMMARY OF THE INVENTION

As disclosed in Japanese Examined Patent Publication
No. S46-129357, o1l seepage can occur 1n cases where an oil
or fat that 1s a liquid at ordinary temperature 1s added to a
filter raw matenal.

In addition, among components contained 1n mainstream
smoke, hydrocarbons having a number of carbon atoms that
talls within the specific range highlighted 1n the present
invention were not sufliciently adsorbed 1n cases where the
activated carbon disclosed in Japanese Patent No. 3910175
was added as an adsorbent to a filter.

Theretore, the present invention addresses the problem of
providing an adsorbent that exhibits excellent adsorption of
hydrocarbons having a number of carbon atoms that falls
within a specific range, without o1l seeping into the sur-
roundings of the adsorbent.

As a result of diligent research, the inventors of the
present 1mvention understood that the problem mentioned
above could be solved by means of a granular adsorbent
containing a granular base material, an o1l or fat having a
melting point of 50° C. or higher, and a polyol, and thereby
completed the present invention.

That 1s, the present invention 1s as follows.

[1] A granular adsorbent comprising a granular base
material, an o1l or fat having a melting point of 50° C. or
higher, and a polyol.
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2

[2] The granular adsorbent according to [1], wherein the
o1l or fat having a melting point of 50° C. or higher 1s a
hardened o1l having a melting point of 50° C. or higher.

[3] The granular adsorbent according to [2], wherein the
hardened o1l having a melting point of 50° C. or higher 1s
one or more types selected from the group consisting of
extremely hardened palm oi1l, extremely hardened high-
erucic acid rapeseed oil, extremely hardened rapeseed oil,
extremely hardened soy bean o1l, extremely hardened o1l of
beel tallow and extremely hardened o1l of lard.

[4] The granular adsorbent according to any one of [1] to
[3], wherein the granular base material 1s one or more types
selected from the group consisting of dextrin, starch, pow-
dered sugar and crystalline cellulose.

[ 5] The granular adsorbent according to any one of [1] to
[4], wherein the content of the o1l or fat having a melting
point of 50° C. or higher 1s 10 to 60 wt % 1n the total amount
of the absorbent as 100 wt %.

[6] A filter for a smoking article, which contains the
granular adsorbent according to any one of [1] to [3].

7] A smoking article having the filter for a smoking
article according to [6].

When disposed 1 a filter for a smoking article, for
example, the adsorbent of the present mvention does not
cause o1l seepage into a surrounding filter matenal, and
exhibits excellent adsorption of hydrocarbons having a
number of carbon atoms that falls within a specific range that
are contained in an mnhaled substance such as mainstream
smoke during smoking.

Further features of the present mvention will become
apparent irom the following description of exemplary
embodiments (with reference to the attached drawings).

BRIEF DESCRIPTION OF THE DRAWINGS

The drawing 1s a diagram that shows results of adsorption
characteristics of components 1n smoke by adsorbents pro-
duced 1 Examples.

DESCRIPTION OF TH

L1l

EMBODIMENTS

The present invention will now be explained 1n detail
through the use of embodiments and examples, but the
present invention 1s not limited to the embodiments and
examples given below, and may be arbitrarly altered as long
as there 1s no deviation from the gist of the present invention.

The adsorbent of the present invention contains a granular
base material. The form of the granular base material may be
powdered, but a form that can be readily dispersed in water
1s preferred. In the present invention, one or more types
selected from the group consisting of dextrin, starch, pow-
dered sugar and crystalline cellulose can be used as the
granular base material.

Dextrin 1s a generic name for substances in which several
a.-glucose units are polymerized by means of glycoside
bonds, 1s obtained by hydrolyzing starch by means of
enzymes and the like, and 1s generally a starch hydrolyzate
having a degree of polymerization (DE) of 20 or less. The
raw material for the dextrin able to be used as the granular
base material in the present invention 1s not particularly
limited, but examples thereof include types of dextrin able
to be commercially used, such as Pinetlow, MAX1000 and
Pinedex #100 (all of which can be procured from Matsutani
Chemical Industry Co., Ltd.).

Starch refers to a natural polymer in which many a-glu-
cose molecules are polymerized by means of glycoside
bonds, and examples of types of starch able to be used as the
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granular base material 1n the present invention include
Pineflow (which can be procured from Matsutani Chemical
Industry Co., Ltd.).

Powdered sugar 1s obtained by, for example, grinding
granulated sugar, and powdered sugar obtained from granu-
lated sugar contains sucrose as a primary constituent coms-
ponent.

Crystalline cellulose refers to a refined product obtained
by partially depolymerizing o-cellulose, which 1s obtained
from fibrous plants, with an acid, and can be used as the
granular base material 1n the present invention. Examples of
crystalline cellulose include Ceolus and Celphere (both of
which can be procured from Asahi Kase1r Chemicals Cor-
poration).

It 1s possible to use one of the granular base materials
mentioned above, or a mixture of two or more types thereof.

In cases where dextrin 1s used as a granular base material,
the proportion by weight of dextrin in the granular base
material can be 30 wt % or more.

In cases where powdered sugar 1s used as a granular base
material, the proportion by weight of powdered sugar 1n the
granular base material can be 5 wt % or more.

In cases where crystalline cellulose 1s used as a granular
base material, the proportion by weight of crystalline cel-
lulose 1n the granular base material can be 1 wt % or more.

In cases where starch 1s used as a granular base material,
the proportion by weight of starch in the granular base
material can be 1 wt % or more.

Products produced from matenials containing dextrin,
powdered sugar and crystalline cellulose can be given as
examples of the granular base material.

Here, the proportions by weight of the components can be
30 to 70 parts of dextrin, 5 to 10 parts of powdered sugar,
and O to 30 parts of crystalline cellulose.

In addition, the content of the granular base material 1n the
absorbent of the present invention can be 40 to 90 wt %, and
preferably 50 to 80 wt % 1n the total amount of the absorbent
as 100 wt %.

The adsorbent of the present invention contains an o1l or
fat having a melting point of 50° C. or higher. By incorpo-
rating an o1l or fat having a melting point of 50° C. or higher,
it 1s possible to prevent o1l from seeping into the surround-
ings of the adsorbent. If the melting point 1s lower than 50°
C., 1t 1s not possible to prevent o1l from seeping into the
surroundings of the adsorbent in cases where the adsorbent
contains an o1l or fat that 1s a liquid at normal temperature.

A hardened o1l having a melting point of 50° C. or higher
can be given as an example of an o1l or fat having a melting
point of 50° C. or higher.

A hardened o1l 1s a processed o1l obtained by hydroge-
nating an o1l or fat that 1s a liquid at normal temperature, and
it 1s preferable to use a hardened o1l having a melting point
of 50° C. or higher in the present invention.

Examples of hardened oils having melting point of 50° C.
or higher include edible hardened oils such as extremely
hardened palm o1l, extremely hardened high-erucic acid
rapeseed o1l, extremely hardened rapeseed oil, extremely
hardened soy bean o1l, extremely hardened o1l of beet tallow
and extremely hardened o1l of lard.

It 1s possible to use one type of o1l or fat having a melting
point of 50° C. or higher, or a mixture of two or more types
thereol.

In addition, the content of the o1l or fat having a melting
point of 50° C. or higher 1in the absorbent of the present
invention can be 10 to 60 wt %, preferably 10 to 40 wt %,
and more preferably 20 to 30 wt % 1n the total amount of the
absorbent as 100 wt %.
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A content range such as that mentioned above 1s preferred
in order to obtain an adsorbent having a granular form.

The adsorbent of the present mnvention contains a polyol.
Examples of polyols include glycerin, glycols such as pro-
pylene glycol, saccharides and sugar alcohols. Of these,
polyols that are liquids at normal temperature are preferred,
and 1t 1s more preferable for the polyol to include at least
glycerin.

In the present invention, 1t 1s surmised that granules that
encapsulate the o1l or fat having a melting point of 50° C. or
higher are formed as a result of the granular base material
such as dextrin, powdered sugar or crystalline cellulose,
which exhibit both the characteristic of adsorbing the o1l or
fat and the characteristic of maintaining solidity upon granu-
lation, being aggregated through the polyol.

In the present invention, 1t 1s thought that granules that
encapsulate the o1l or fat can be produced by causing a
granular material that encapsulates an o1l or fat to cohere 1n
the granular base material such as dextrin, powdered sugar
or crystalline cellulose through the polyol.

The usage quantity of the polyol 1n the adsorbent of the
present invention can be decided as appropriate by a person
skilled 1n the art, and can be, for example, 0.050 to 0.100,
preferably 0.055 to 0.080, and more preferably 0.060 to
0.073, relative to 1 part by weight of the o1l or fat.

The adsorbent of the present invention exhibits excellent
adsorption capability of hydrocarbons having approximately
10 to 20 carbon atoms, as 1s clear from Examples given
below. This 1s because the adsorbent of the present invention
has the composition described above and, in particular, uses
the o1l or fat having a melting point of 50° C. or higher.

In terms of the size of the granular adsorbent, a mode 1n
which the size of particles classified using a sieve 1s 250 to
1400 um and a mode 1n which this size 1s 250 to 500 um can
be given as examples.

In addition, the granular adsorbent may be one in which
granules are formed at a uniform size through cohesion.

In addition to the components mentioned above, other
optional components, such as flavors, may be added to the
adsorbent of the present invention. The content of such

optional components can be 20 wt % or less, and 1s prefer-
ably 10 wt % or less in the total amount of the absorbent as
100 wt %.

The adsorbent of the present invention can be produced
using, for example, a production method that includes steps
such as those described below.

An example of a method for producing the adsorbent
aspect of the present mnvention 1s one that includes a step of
heating and melting an o1l or fat having a melting point of
50° C. or higher at a temperature that 1s higher than the
melting point of the o1l or fat, and a step of adding the
molten o1l or fat to a granular base material, agitating,
adding a polyol, agitating again, and then cooling. Follow-
ing the cooling, 1t 1s possible to further include a grading step
in order to crush and classity solidified granular lumps using
a crushing and classilying means such as an oscillator.

70° C. to 80° C. can be given as an example of the
temperature when the o1l or fat having a melting point of 50°
C. or higher 1s added.

In addition, in cases where two or more granular base
materials are used, the granular base materials are mixed
betore being added to the molten o1l or {fat.

Applications of the adsorbent of the present invention are
not particularly limited, but the adsorbent 1s preferably
added to a filter for a smoking article.
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In addition, a filter for smoking article may be one having
a single filter section, but may also be one having multiple
filter sections.

Here, filter section means a region that 1s delimited along,
the aspiration direction of a filter. In the case of a filter
having multiple filter sections, the adsorbent should be
added to at least one filter section.

In addition, the position of a filter section to which the
adsorbent 1s to be added 1s not particularly limited, and
examples of this position include a filter section on the
mouthpiece side of a filter for smoking article, a filter section
on the opposite side therefrom (the tobacco rod side 1n cases
where the filter 1s connected to a tobacco rod) or a filter
section located between these positions.

Modes 1n cases where the adsorbent 1s added to a filter for

smoking article are not particularly limited, but an example
thereol 1s a mode 1n which the adsorbent 1s filled 1n the filter
by die filling.

Moreover, an example of a granular adsorbent added to a
filter 1s a mode 1n which the granular adsorbent 1s uniformly
dispersed 1n filter sections (1n the case of a filter comprising
a single section, the granular adsorbent 1s uniformly dis-
persed inside the entire filter), but another possible mode 1s
one 1n which the adsorbent 1s eccentrically disposed in a
filter.

A filter for smoking article may, it necessary, be wrapped
in a wrapping paper used for wrapping filter materials.

Examples of filter materials include materials used in
ordinary cigarette filters, such as paper and synthetic fibers,
such as cellulose rayon fibers, cellulose acetate fibers and
vinylon fibers, and 1t 1s possible to form a filter using a tow
composed of these materials.

Furthermore, 1t 1s possible to form a filter without using
fibers such as those mentioned above by combining the
adsorbent of the present invention with a polymer such as
high molecular weight polyethylene and a binder such as a
cellulose derivative.

The length in the aspiration direction of the filter for a
smoking article 1s not particularly limited, and 1t 1s possible
to use a length that 1s used in conventional filters for
smoking articles.

The amount of adsorbent added to the filter for a smoking,
article can be 15 to 200 mg, and preferably 25 to 80 mg,
based on a filter length of 10 mm (a filter having a circum-
ference of 16.8 to 25.8 mm).

In a filter for smoking article containing the adsorbent of
the present invention, because o1l does not seep from the
adsorbent into the surroundings, oil does not seep into the
filter material and o1l does not seep 1nto a wrapping paper to
wrap the filter for a smoking article.

A filter for smoking article containing the adsorbent of the
present invention can be used 1n a smoking article such as a
cigarette or an electronic cigarette.

In cases where the adsorbent of the present invention 1s
used 1n a cigarette, the filter can be used for constituting a
filtered cigarette. A filtered cigarette of the present invention
can be one having a conventional configuration, except that
the adsorbent of the present invention 1s added to a filter.

Examples of such configurations include configurations
that include a tobacco rod 1n which shredded tobacco 1s used
as a liller, a filter fora smoking article, to which the adsor-
bent of the present invention 1s added, a wrapping paper to
wrap a {ilter matenial of the filter for a smoking article, and
a filter wrapping paper, such as a tipping paper to wrap the
filter and the tobacco rod together, or a rod wrapping paper
to wrap shredded tobacco of a tobacco rod.
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Specifications such as dimensions and arrangements in
these configurations can be similar to conventional condi-

tions.

The positional relationship between a tobacco rod and a
filter can be such that the filter 1s disposed at one end of the
tobacco rod, 1 the same way as in cigarettes produced in the
past.

In cases where the filter for a smoking article of the
present invention 1s used in an electronic smoking device
such as an electronic cigarette, 1t 1s possible to use configu-
rations and dimensions of electronic smoking devices used
in the past, except that the filter for a smoking article of the
present invention 1s used.

As mentioned 1n the explanation above of the filter for
smoking article, a smoking article having a filter 1n which
the adsorbent of the present invention i1s contained therein 1s
such that o1l does not seep 1nto the filter material and o1l does
not seep 1to a wrapping paper to wrap the filter for a
smoking article. In addition, by using the adsorbent of the
present invention, it 1s possible to adsorb specific compo-
nents that could not be adsorbed by conventional adsorbents.

EXAMPLES

The present mvention will now be explained in greater
detail through the use of Examples, but the present invention
1s not limited to Examples given below as long as the gist of
the present mnvention 1s not exceeded.

Raw materials used in Examples are as follows.

1) O1l or fat having a melting point of 50° C. or higher:

Extremely hardened high-erucic acid rapeseed o1l (melt-

ing point: 59° C.)

This o1l or fat has a saponification value of 177.5, an
10dine value of 0.62 and an acid value of 0.04, and contains
6% to 48% of erucic acid as a fatty acid, with the remainder
consisting of linolic acid, oleic acid, stearic acid, and the
like.

Extremely hardened soy bean o1l (melting point: 67° C.)

This o1l or fat has a saponification value of 191.4, an
1odine value of 0.86 and an acid value of 0.02, and 1s
composed of palmitic acid, linolic acid, oleic acid, and the
like, as fatty acids.

Rapeseed o1l, soy bean oil, olive o1l (all of which are

liquids at normal temperature)
11) Granular base material: crystalline cellulose, powdered
sugar, dextrin
111) Glycerin

Tools and Equipment Used 1n Examples
1) Bread kneader (for kneading), oscillator (for crushing),

oscillator mesh (opening size 1400 um), JIS standard

sieves (for classification, opening sizes S00 um and 250

Lm)

11) Heater ({or melting o1l or fat), glass beaker (for kneading)

111) Particle generator, brass tube, single cigarette smoking
tool, Cambridge filter, impinger

<Granulation Method>

1) A granular base material comprising 60 wt % of
dextrin, 6 wt % of powdered sugar and 1 wt % of crystalline
cellulose was first agitated and mixed 1n a bread kneader.

2) 30 wt % of an o1l or fat was weighed out. Extremely
hardened high-erucic acid rapeseed o1l and extremely hard-
ened soy bean o1l were placed 1n a glass beaker and melted
by means of a heater. The preset temperature was set to 70°
C. to 80° C.

3) Completely molten hardened oils, or rapeseed o1l and
soy bean oi1l, or olive o1l were added under agitation to the
mixture from step 1).
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4) 3 wt % of glycerin was added under agitation.

5) Cooled and solidified granular lumps were crushed and
classified into granules using an oscillator. A granular adsor-
bent comprising granules having diameters of 250 um or
more was collected.

Moreover, when the blending proportions of the oils or
tats were increased or decreased, the blending proportions of
these 1n the adsorbent were decreased or increased so that
the blending proportion of dextrin, powdered sugar or crys-
talline cellulose did not change.
<Production of Prototype filter>

The granular adsorbent obtained using the method
described above was filled 1n an acetate filter part of a
commercially available cigarette by die filling (handmade).

The 27 mm long acetate filter was cut to lengths of 10 mm
and 17 mm. 50 mg of the granular adsorbent was filled
between the 10 mm filter and the 17 mm filter.

Test Example 1

Component Adsorption Characteristics of Granular
Adsorbent

A model test system obtained by arranging a particle
generator, a brass tube, a Cambridge filter, an impinger and
a single cigarette smoking tool 1n series was used.

100 mg of the granular adsorbent obtained in the manner
described above was filled in the brass tube. Next, 10 mL of
methanol (containing 5 ul/mlL of n-decane as an internal
standard substance) was filled 1n the impinger.

A mixed liquid of components such as saturated hydro-
carbons (and containing propylene glycol as a solvent) was
injected 1nto the particle generator using a microsyringe and
heated to 200° C. so as to form particles from the compo-
nents.

6 ulL of the mixed liquid was 1njected per aspiration.

The smoking tool was operated at an aspiration volume of
35 mL, an aspiration time of 2 seconds, an aspiration interval
of 30 seconds, and a total of 30 aspirations.

Following the aspiration, the granular adsorbent part of
the brass tube, apart of the Cambridge filter and a part of the
impinger were each extracted using 10 mL of methanol
(internal standard substance, containing 5 ul/mL of n-de-
cane).

The obtained extracts were subjected to GC/MS, and the
peak area of each part was calculated.

Adsorption performance of the components by the granu-
lar adsorbent was calculated.

Adsorption Characteristics of Components in Smoke (the
Drawing)

It was confirmed that adsorbents contaiming 30 wt % of
extremely hardened high-erucic acid rapeseed o1l could
adsorb 50% or more of smoke components such as saturated
hydrocarbon compounds having 11 or more carbon atoms
and having a vapor pressure of 1 mmHg or less.

Among the granular adsorbents obtained using extremely
hardened high-erucic acid rapeseed o1l, 1t was confirmed that
granules having diameters of 250 to 500 um tended to
exhibit higher component adsorption rates than granular
adsorbents having diameters of 250 to 1400 um.

Granular adsorbents containing 30 wt % of extremely
hardened soy bean o1l exhibited similar component adsorp-
tion tendencies to the granular adsorbents containing 30 wt
% of extremely hardened high-erucic acid rapeseed oil.
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Granular adsorbents contaiming 30 wt % of rapeseed o1l or
soy bean o1l exhibited different component adsorption ten-
dencies from granular adsorbents obtained using hardened
oils.

Granular adsorbents containing 30 wt % of olive oil
exhibited low adsorption rates of smoke components such as
saturated hydrocarbon compounds having 11 or more carbon
atoms and having a vapor pressure of 1 mmHg or less.

On the horizontal axis (type of adsorbed component) 1n
the drawing, numbers next to “C”, such as “C9”, means a
hydrocarbon having 9 carbon atoms (nonane in this case).

In addition, 1n the legend in the diagram, “coarse gran-
ules” means granules having diameters of 250 to 1400 um,
and “fine granules” means granules having diameters of 250
to 500 um.

Test Example 2

Verification of O1l Seepage in Cigarettes Filled
with Granular Adsorbents

Prototype cigarette filters prepared 1n the manner
described above were allowed to stand for one week.

After one week, 1t was confirmed visually whether or not
o1l seepage had occurred in wrapping papers or tipping
papers ol the prototype cigarette filters.

It was confirmed that 1n the case of granular adsorbents
containing 10 to 60 wt % of extremely hardened high-erucic
acid rapeseed o1l or extremely hardened soy bean o1l, o1l did
not seep 1nto wrapping papers or tipping papers even after
time had passed.

TABLE 1

Relationship between tvpe of oil or fat and oil seepage

Blending
proportion
Type of oil or fat (%0) Oi1l seepage
Extremely hardened high- 10 No
erucic acid rapeseed oil 20 No
30 No
60 No
Extremely hardened soy 30 No
bean o1l
Rapeseed o1l 30 Yes
Soy bean oil 30 Yes
Olive oil 30 Yes

The adsorbent of the present invention shows a difference
in adsorption capability of adsorbed components compared
to activated carbon, which was known 1n the past as an
adsorbent. Therefore, 1n addition to being added to the filter
for smoking article disclosed in the present description, the
adsorbent of the present invention can be used as an adsor-
bent used in other products.

In addition, a filter for a smoking article containing the
adsorbent of the present invention 1s not limited to ciga-
rettes, and can also be used in other smoking articles, such
as filters for electronic cigarettes.

What 1s claimed 1is:

1. A filter for a smoking article, containing a granular
adsorbent comprising a granular base material, an o1l or fat
having a melting point of 50° C. or higher, and a polyol.

2. The filter for a smoking article according to claim 1,
wherein the o1l or fat having a melting point of 50° C. or
higher 1s a hardened o1l having a melting point of 50° C. or
higher.
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3. The filter for a smoking article according to claim 2,
wherein the hardened o1l having a melting point of 50° C. or
higher 1s one or more o1ls selected from the group consisting,
of extremely hardened palm o1l, extremely hardened high-
erucic acid rapeseed o1l, extremely hardened rapeseed o1l, 5
extremely hardened soy bean o1l, extremely hardened o1l of
beel tallow and extremely hardened o1l of lard.

4. The filter for a smoking article according to claim 1,
wherein the granular base material 1s one or more materials
selected from the group consisting of dextrin, starch, pow- 10
dered sugar and crystalline cellulose.

5. The filter for a smoking article according to claim 1,
wherein the content of the o1l or fat having a melting point
of 50° C. or higher 1s 10 to 60 wt % 1n the total amount of
the absorbent as 100 wt %. 15

6. A smoking article having a filter for a smoking article,
containing a granular adsorbent comprising a granular base
material, an o1l or fat having a melting point of 50° C. or
higher, and a polyol.
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